Leptin is thought to be an hormonal factor on the afferent pathway of an adipocyte ± hypothalamus negative feedback loop. Several studies have demonstrated that this factor is involved in energy homeostasis, and more speci®cally, in the control of food intake. However, the mechanism of its action on eating behavior is largely unknown. One way to explore this mechanism is to study the interrelation, in terms of synchronization of pulsatilities and of plasma levels, between leptin and various determinants (eg insulin, glucose, or free fatty acids (FFA)) of the prandial pattern. Since meals in humans are usually subjected to social constraints, a spontaneous intermeal interval (IMI) needs to be recreated experimentally. 1
Introduction
Leptin is thought to be an hormonal factor on the afferent pathway of an adipocyte ± hypothalamus negative feedback loop. Several studies have demonstrated that this factor is involved in energy homeostasis, and more speci®cally, in the control of food intake. However, the mechanism of its action on eating behavior is largely unknown. One way to explore this mechanism is to study the interrelation, in terms of synchronization of pulsatilities and of plasma levels, between leptin and various determinants (eg insulin, glucose, or free fatty acids (FFA)) of the prandial pattern. Since meals in humans are usually subjected to social constraints, a spontaneous intermeal interval (IMI) needs to be recreated experimentally. 1 
Methods

Subjects and procedure
Six healthy young human male volunteers aged 23.2 AE 2.0 y were selected. They were non-smokers and non-dieters. Using a double lumen catheter procedure, 2 heparinized blood was continuously withdrawn and collected in tubes via a peristaltic pump (1 tube per 5 min). Lunch and dinner meals were ad libitum. Furthermore, the dinner meal request was free, enabling evaluation of the individual spontaneous IMI.
Statistical analyses
Individual leptin and insulin pulsatilities were analyzed using Cluster, 3 a computerized pulse-detection algorithm. Individual cross-correlations (CC) between blood parameters at each lag time were converted to z scores 4 and then compared to a normal distribution for the group using a Kolmogoroff ± Smirnov statistic. CC were then conducted on the means for the group, after a log transformation of the data and a differentiating procedure to remove the slope, and to compare the blood plasma¯uctuations independently of the absolute levels of the various parameters. The co-pulsatility between leptin and insulin was analyzed using a hypergeometric probability distribution equation at different lags. 5 
Results
Based on the individual data, leptin and insulin were negatively cross-correlated from lagÀ110 to 25 min. Maximum r value (r max ) was found at lag À50 min (r À0.40, P`0.0001), ie leptin preceding insulin. Similarly, leptin and glucose were negatively crosscorrelated from lag À125 to À5 min with a r max also at lag À50 min (r À0.35, P`0.001), ie leptin preceding glucose. Leptin and FFA were positively cross-correlated from lag À90 to À125 min (r max : À120 min, r 0.37, P`0.001), ie leptin preceding FFA, and negatively correlated from lag 5 to 125 min (r max : 30 min, r À0.30, P`0.001), ie FFA preceding leptin. Leptin and triglycerides (TG) were negatively cross-correlated from lag À5 to À125 min (r max : À40 min, r À0.34, P`0.01), ie leptin preceding TG, and positively from lag 120 to 125 min (r max : 125 min, r 0.17, P`0.001), ie TG preceding leptin. On the basis of the means, and after removing the slope, a negative CC was found between leptin and insulin at lag 5 min (r À0.27, P 0.026). This was con®rmed by the co-pulsatility analysis (Table 1) . For 5 subjects, the observed pulse coincidences exceeded the expected value in the further 5 minutes. The analysis of the group means was also signi®cant. Furthermore, a negative CC between leptin and FFA at lag À15 min, ie leptin preceding FFA, was found (r 0.34, P`0.05).
Discussion
During an experimentally recreated spontaneous IMI, a negative and feed-forward association was found between plasma leptin concentration and insulin and glucose concentrations with a r max at lag 50 min. Furthermore, a positive and feedback association between leptin and triglyceride concentration with a r max at lag 125 min and a feed-forward and positive association between leptin and FFA with a r max at 120 min were observed. Co-pulsatility analyses suggest that there was a feed-forward relation between insulin and leptin pulsatilities with a 5 min lag. A close and positive relation with plasma FFA variability in the further 15 min was also found. These ®ndings argue for a role of leptin on prandial pattern via the dynamic process of storage and availability of FFA and their glucose-sparing effect.
